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 In this thesis, the conductance spectra of 3 types of junctions containing two-
dimensional electron gas (2DEG) with Rashba spin-orbit coupling (RSOC): 
2DEG/metal (2DEG/M), 2DEG/s-wave superconductor (2DEG/S), 2DEG/ 22 -bad -wave 
superconductor (2DEG/D) are theoretically studied. The scattering method is applied 
to obtain reflection and transmission probabilities, which are used to obtain the zero-
temperature conductance spectrum.  In 2DEG/M junction, there is a difference 
between the conductance of electron with up spin and that of with down spin. This 
difference is maximum at the voltage corresponding to the crossing of the two energy 
branches of 2DEG. The total conductance of 2DEG/M junction contains 2 
distinguished features, the distance between which is equal to the Rashba energy.  
In 2DEG/S junction, the effect of RSOC is different for different Fermi levels 
of 2DEG. When the Fermi level lies above the crossing between the two energy 
branches of 2DEG, the conductance below the energy gap is suppressed with 
increasing RSOC strength. When the Fermi level is located at or below the crossing, 
increasing RSOC strength enhances the conductance below the energy gap up to a 
critical value, but suppresses the conductance beyond this value. In all cases of the 

